to analyze the short-term effects of India's Mahatma Gandhi National Rural Employment Guarantee Scheme on wages, labor supply, agricultural labor use, and productivity. The scheme prompted a 10-point wage increase and higher labor supply to nonagricultural casual work and agricultural self-employment. Program-induced drops in hired labor demand were more than outweighed by more intensive use of family labor, machinery, fertilizer, and diversification to crops with higher risk-return profiles, especially by small farmers. Although the aggregate productivity effects were modest, total employment generated by the program (but not employment in irrigation-related activities) significantly increased productivity, suggesting alleviation of liquidity constraints and implicit insurance provision rather than quality of works undertaken as a main channel for program-induced productivity effects.
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Short-Term Effects of India's Employment Guarantee Program on Labor Markets and Agricultural Productivity
I. Introduction
India's Mahatma Gandhi National Rural Employment Guarantee Scheme (MGNREGS) is, with a budget of US$ 7.8 billion in 2011/12 alone, the world's largest workfare program. It offers unskilled employment in works to provide local productivity-enhancing infrastructure for up to 100 days per year to households who expressed interest in such work by acquiring a 'job card'. Wages are statutorily set and equal between men and women yet, it is hoped, not attractive enough to prevent self-targeting. MNREGS can affect agricultural productivity in three ways. First, although MNREGS is designed to minimize impacts on agricultural labor markets by not offering employment in the main growing season, it is likely to directly or indirectly affect labor supply and demand. In the short term, this would affect wage rates and employment levels while in the medium to long term investment in mechanization may alter capital/labor ratios. Second, by providing implicit insurance against downside risk, resource transfers and predictable wage payments may allow poor farmers to increase investment or adopt crop portfolios with higher risk and expected return.
Finally, local infrastructure (e.g. for water management or roads) constructed under MNREGS can directly increase returns to land and labor, the main assets of small farmers and the rural poor.
Not surprisingly given its size and ambition, MNREGS has attracted considerable scholarly interest. While non-random roll-out poses challenges, many studies explore program impacts on consumption smoothing, wages, welfare, and socioeconomic outcomes. By and large these studies find that resource transfers by the program significantly increased consumption and welfare by the poor, especially in the dry season, leading to wage growth and female empowerment. Impacts of newly established productive infrastructure on agricultural productivity, although a defining characteristic of MNREGS as compared to, say, a simple cash transfer scheme, have been less well studied. In fact, critics argue MNREGS may displace existing jobs rather than generate new ones; that poor quality of assets built under the program may undermine its contribution to higher productivity; and that program-related labor demand may push up agricultural wage rates, undermine mobility, and encourage premature mechanization. In a worst case scenario, this could depress rural labor demand and create dependency on the program not as an employer of last resort in crises but as a permanent feature of rural India's institutional landscape.
To explore short-term effects of MNREG on labor markets, risk taking, and agricultural productivity, we use unique national panel data from 1999/2000 and 2007/08 that offer three advantages. First, as they cover the same households in 1999, i.e. before the program had been conceived, and in 2007/08 when some but 3 not all of them had received the program, we can use a difference in difference approach with household fixed effects. As the household panel goes back to 1982, we can also test for parallel pre-treatment trends in key outcome variables between treatment and control group. Second, data on labor supply and wages at individual level allow us to explore heterogeneity by gender and initial land ownership. Finally, we estimate a production function and use administrative data on the intensity of MNREGS implementation for a subset of villages to go beyond average treatment effects and make inferences on potential transmission channels.
With respect to labor markets, we find that in the short term MNREGs contributed to wage growth and employment diversification, especially for females and those with limited land endowments. Based on our estimates, the program increased wages by 10 points and reduced hired agricultural labor demand by 8.3
days, mainly in the pre-harvest period, a decrease that was more than outweighed by more intensive use of family labor (by a total of 18 days). The program triggered more intensive use of machinery (by 5.5 points), irrigation (by 7.9 points), and fertilizer (by 11.7 points) and contributed to an increase in the number of crops grown (by 0.17 in the first and 0.41 in the third season). Together with a shift from rice and wheat towards high value crops for small farmers, this points towards program-induced diversification of income sources and productivity growth.
To explore if this can be attributed to productive assets or resource transfers through MNREGS, we use, for a subset of villages, the amount of days spent on all and irrigation-specific MNREGS works. The elasticity of agricultural output with respect to the former is, at an estimated 7.1 to 10.3 percentage points, larger and more significant than the estimated coefficient on MNREGS time spent on irrigation-related works. We take this as suggestive of short-term productivity impacts of the program being largely due to resource transfers rather than improvements in local productive infrastructure and discuss ways in which potential heterogeneity and longer-term impacts in this respect could be explored.
The paper is structured as follows: Section two describes program characteristics and methodologies used to evaluate it, presents studies that assessed its impacts, and uses this to pose the empirical questions to be answered here and the strategy for doing so. Section three describes data, presents descriptive statistics, and discusses the identification strategy as well as its justification in terms of pre-program parallel trends between treatment and control group. Section four presents and discusses estimated impacts of MNREGS -overall and by gender and farm size-on wage levels and labor supply and agricultural labor demand; input demand, technology choice, and crop diversification; and productivity of agricultural production. Section five concludes by drawing out implications for future research and policy.
Program characteristics and evidence of impacts
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To motivate our analysis, we describe MNREGS characteristics and implementation arrangements, noting that it could affect socioeconomic outcomes directly, i.e. by project works enhancing productivity and returns to land and labor by the poor, or indirectly -by wage payments helping to smooth consumption and, if the program is expected to exist in the long term, providing implicit insurance and encouraging investment in physical and human capital. A brief review of methodological approaches and results suggests that most existing studies focused on impacts of wage-related resource transfers rather than effects on agricultural productivity and that consumption and production impacts have been analyzed largely in isolation from each other.
Program characteristics and potential impact pathways
India's Mahatma Gandhi National Rural Employment Guarantee Scheme (MGNREGS) is one of the largest programs of its kind globally. Building on India's long tradition of food-for-work schemes (Dutta et al. 2012; Subbarao 1997 to form a pseudo-panel) or administrative data from other sources; (ii) regression discontinuity (RD) designs using the discontinuity in the Planning Commission index of poverty level in districts in a state that 1 The work requirement differentiates MNREGS from programs such as PROGRESA (Attanasio et al. 2012) or Bolsa Escola (Glewwe and Kassouf 2012) that focus more on education.
2 Applicants are eligible to receive a job card containing photos of all adult household members free within 15 days of application. Job-card holders' indicative work demand lead to elaboration of an annual plan which, once ratified by the village assembly, is transmitted for consolidation at district level although in practice a more top-down process is often followed, based on central budget allocations. 3 Village governments (gram panchayats) and their staff are responsible to match job seekers to jobs throughout the year. These include preparation of a list of projects in reasonable distance from the village, measures to ease female participation (e.g. child care), supervision of ongoing projects, worker identification and assignment to specific sites, and financial management including wage payment.
5 determined roll-out; and (iii) household panels, often limited to specific states, with data from before and after the intervention for those entering the program at different points in time.
In theory, MNREGS could affect agricultural productivity and rural welfare in the short term via three channels. First, although the program offers less work during the main agricultural season to minimize competition with agricultural labor supply, it is likely to affect wage rates and labor supply and demand. in school) that could put individuals on a permanently higher growth trajectory. Finally, the nature and quality of local infrastructure (e.g. for water management or roads) constructed by MNREGS would be expected to increase returns to land and labor, the main assets of small farmers and the rural poor.
Evidence of labor market and socioeconomic impacts
Implementing MNREGS in a country the size of India with often clientelist structures was bound to give rise to unique challenges. It is thus not surprising to find evidence of mis-targeting (Dutta et al. 2014; Liu and Barrett 2013) , corruption, or distribution of benefits along party lines (Das 2015) . In Orissa, payments to 'ghost workers' were found to have accounted to 75-80% of total program cost although expectation of an ability to extract rents in the future may also limit theft according to a 'golden goose effect' (Niehaus and Sukhtankar 2013b) . Exploiting exogenous wage variation suggests that the marginal rate of corruption was close to 100% (Niehaus and Sukhtankar 2013a) .
Where these implementation challenges were dealt with, descriptive accounts suggest that the program had positive impact. 5 Several studies find it improved consumption by the poor. NSS data point towards large season-specific effects for scheduled castes and tribes (SCs and STs) but not the general population who, as a result of MNREGS were able to smooth consumption across seasons (Klonner and Oldiges 2014) . 6 In Andhra Pradesh, one of the better performing states, panel data suggest MNREGS was well targeted and affected food consumption and asset accumulation by the poor (Deininger and Liu 2013) , with impacts on food security, savings, and health outcomes (Ravi and Engler 2015) . Beyond consumption, MNREGS was 4 Productivity shocks have been shown to cause larger changes in wages when supply is inelastic, e.g. because workers are poorer, less able to migrate, or more credit-constrained. These changes generally hurt workers and benefit land owners (Jayachandran 2006) . 5 Recent IHDS data suggest that MNREGS increased income and wages for unskilled, reducing poverty by up to 32% and preventing 14 million from falling into poverty (Desai et al. 2015) . 6 A back-of the envelope cost benefit analysis suggests that consumption smoothing benefits for the SC/ST population would have been sufficient to justify the wage outlays incurred by MNREGS (Klonner and Oldiges 2014) . Of course conclusions from such an evaluation might change if the disutility of the work to be performed under the program is taken into account (Alik-Lagrange and Ravallion 2015) and posing the right counterfactual is important (Baird et al. 2011). 6 found to have increased female empowerment (Afridi et al. 2013) , reduced gender-based violence (Amaral et al. 2015) , increased school participation by children in primary school age (Islam and Sivasankaran 2015) , leading to better school outcomes, i.e. grade progression and achievement scores (Mani et al. 2014). 7 Given the importance of casual labor for India's poorest groups, wide inter-temporal fluctuations of rural labor demand, and prevalence of gender discrimination in rural labor markets, wage impacts of MNREGS have been a key focus of study. A Difference-in-Difference design using NSS data points towards a program-induced wage increase of about 5% that was, with 8%, significantly higher for females (Azam et al. 2012) . NSS data point towards program-induced wage increases of some 5 points overall and 9 points in states with good program implementation. No gender-specific effects are found but estimates' plausibility is increased by the fact that the increase is confined to the dry season although net effect on employment was zero (Imbert and Papp 2015b) . Monthly wage data for 2000-2011 suggest that MNREGS increased growth of real agricultural wages by 4.3% during the peak season in some states with gender wage gaps and skilled wages remaining unaffected (Berg et al. 2014) . 8 Evidence of positive wage effects is not universal, however: a RD for the transition from phase II to III, using 64 th round NSS data, suggests limited or no impact on labor market outcomes or on closing of the gender wage gap, leading to authors to conclude that MNREGS may have performed an insurance or safety net function (Zimmermann 2015a) but not contributed to generation of new employment.
Levels of temporary migration may be affected if MNREGS increases local labor demand. Case studies do indeed suggest that the program reduced short-term 'distress' migration by unskilled workers in the dry season, in addition to directly and indirectly enhancing the returns to small and medium farmers' assets through water-conservation structures and improving liquidity without affecting long-term migration by the higher-skilled . Econometric evidence from data specifically collected for this purpose supports the notion of a program-induced reduction in short-term dry-season migration but no effect on long-term migration (Imbert and Papp 2015a) . 9 While anecdotes in the press highlight potentially negative MNREGS effects on agricultural labor supply, a causal relationship beyond general wages increases is unlikely as program rules rule out program work in the agricultural peak season, a restriction which, based on the evidence, seems to have been mostly adhered to in practice.
Program effects on agricultural productivity
7 Beyond the short-term consumption benefits from program-related resource transfers, the predictable nature of such labor demand could affect agricultural outcomes and productivity in two ways. On the one hand, MNREGS could increase investment and intensity of cultivation, allowing farmers to use input levels that are closer to the optimum, or to adopt crop portfolios with higher risk-return profile. On the other hand, assets created through MNREGS works, especially if related to irrigation or other types of land improvement, should increase productivity and reduce production risk directly. Evidence on productionrelated impacts of MNREGS is limited, partly due to data challenges. 10 As a key feature of the program, in contrast to, for example, a straight cash transfer scheme, is the construction of productive infrastructure, this is a central issue for assessing its impact.
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One category of studies assesses the extent to which availability of the program allows farmers to take on higher levels of production risk. For example, district level Agricultural Input Survey (ACIS) data with a RD framework between phases I and II suggest MNREGS-induced wage increases increased the likelihood of mechanization by 10-20 points in the short term (Bhargava 2014) . This could raise the possibility that, in the longer term, program-induced wage increases may prompt a reduction in labor demand. Repeated cross sections based on national NSS data with a RD design suggest that farmers exposed to NREGS make riskier crop choices (Ragunathan and Hari 2014) . Panel data from AP point towards a modest MNREGSinduced shift from traditional towards commercial crops such as cotton (Gehrke 2014 ).
To assess whether higher levels of risk-taking are due to farmers expecting MNREGS to continue in the foreseeable future or a reduction in risk due to program-related works (e.g. in irrigation), data on the amount, type, and quality of the structures constructed under the program are needed. The only study that, to our knowledge, links outcomes to nature and quality of MNREGS works, finds higher that quality of works under MNREGS led to significant, though quantitatively small (0.5 to 0.8 points) increases in the share of cash crops grown (Shah 2013) .
To explore this further, we complement, for a subset of the villages in our sample, household-level data on production and labor supply with information on the quantity of MNREGS employment overall vas that in irrigation which would be expected to yield benefits in the short term. A coefficient on the latter that is at least as large and significant as the former would provide circumstantial evidence for infrastructure constructed by MNREGS having a significant short-term productivity effect whereas an insignificant or small effect would point towards observed productivity effects being driven by resource transfers instead.
Estimation strategy and descriptive statistics
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To analyze short-term labor-market and productivity effects of MNREGS and the underlying channels, we use 1999-00 and 2007-08 ARIS-REDS panel data that include member-level labor supply, and details on agricultural production as well as information on the total amount of employment generated by MNREGS in a subset of villages. A Difference-In-Difference (DID) design with household fixed effects is used to control for time invariant unobservables and 1982 data to test for pre-treatment parallel trends between treated and control groups. and input use in table 1 suggest that, except non-farm self-employment where coefficients are marginally significant (though suggesting lower rather than higher growth in treatment areas), the hypothesis of preprogram parallel trends between treatment and control cannot be rejected.
Data and analytical approach
To make initial inferences on potential transmission channels, we introduce MNREGS exposure as a productivity shifter in a standard Cobb-Douglas production function of the form
where, beyond the variables discussed earlier, YM idt is monetary output by farm i in t, X idt a vector of inputs m used by i, μ i a farm-specific fixed effect for farm i, and ε idt a white noise error term, and the αs and λ are coefficients or coefficient vectors to be estimated. To ensure robustness of results, we estimate not only the panel regression with household fixed effects but also an equivalent cross sectional equation that includes villages with positive treatment only.
Moreover, for the subset of villages where such information is available, we replace the zero/one indicator of program availability (MNREGS dt ) with the number of days of total or irrigation-related MNREGS works in a village. As the share of the latter varies significantly across villages and effects of irrigation-related infrastructure would be felt more quickly than those of other types of local public goods (drought-proofing or land improvements), differences in estimated coefficients' significance or magnitude between the two would indicate the relative importance of quick-maturing irrigation-related work: A figure for the latter much larger or more significant than that on total labor would suggest that water-related infrastructure built by MNREGS drives productivity effects while the opposite (i.e. the coefficient on total MNREGS-work being larger or more significant than that on water-related improvements) would point towards programinduced resource transfers as a the main transmission channel. and a marked decline in the poverty headcount from 0.43 to 0.31. Partly as a result of subdivision in the course of succession, the mean land endowment declined from 5.6 to 4.7, with a modest increase in the incidence of irrigation. The sharp increase in the share of land that inherited (from 82% to 95%) illustrates that limited importance of land markets in reallocating land from less to more productive farmers. 15 Control areas are characterized by higher levels of income and consumption, lower levels of poverty, a higher share of irrigated land, and marginally higher access to bullocks or tractors.
Descriptive statistics
The period was characterized by significant increases in wages, from Rs 46 to Rs. 53 per day (for male it was 51 to 58 Rs per day and for female it was 36 to 41 Rs per day). The higher growth rate in non-agriculture compared to agriculture suggests that part of this increase may be MNREGS-induced although wage levels were higher in the control than the treatments. In terms of time use, we find a drop in those who did not work (15% to 11%) or attended to domestic duties only (26% to 24%). This was accompanied by increases in the share of self-employment in agriculture (28% to 33%) as well as non-agriculture (3% to 4%) as well as casual workers in agriculture (10% to 11%) and non-agriculture (6% to 10%) that may again be programinduced and a slight decrease in the share of those in salaried work (5% to 4%).
To compensate for the lack of information on MNREGS implementation at household level and allow us to make at least initial inferences on whether the consumption or the production channel is the most relevant channel for project impacts to materialize, we complement household-level with administrative data on the total number of days of employment provided under MNREGS, in total and for irrigation-related activities that could be expected to have an immediate productivity-enhancing impact. Summary statistics for these data, which unfortunately were available only from Andhra Pradesh, Bihar, Chhattisgarh, Haryana, Madhya Pradesh, Maharashtra, Rajasthan, and Tamil Nadu, in panel C. With 38.8 days of employment generated per household in treated villages (vs. 6.5 in control villages, pointing to some contamination), the program's size is not inconsequential. Also, with 17.1, almost half this employment was in irrigation-related activities which, if effectively implemented, should have an almost immediate impact on agricultural production.
Information on agricultural production outcomes in table 3 points towards modest increases in value of output (from Rs. 4,129 to Rs. 4,746/ ac.) and inputs (from Rs. 1,072 to 1,339/ac.) as well as profits from agricultural cultivation (Rs. 3,057 to 3,407/ac.). The incidence of irrigation increased markedly, from 38% to 56%, possibly reflecting MNREGS-related investment. While total number of hired labor used increased from 30 to 42 days, family labor use decreased from 91 to 79 days. Intensity of hired labor was much higher in treated areas than in controls while more family labor was used in control compared to treatment areas.
Econometric results
We find evidence of significant program-induced wage increases but no support for claims of MNREGS having crowded out private employment; in fact, although casual labor moves from the farm to the nonagricultural sector, lower casual labor demand in agriculture is more than outweighed by higher family labor input, especially at harvest, pointing towards a program-induced increase of labor use in agriculture.
Together with evidence on higher intensity of fertilizer, irrigation and machinery use and some diversification away from rice and wheat, this suggests that program-induced resource transfers affected outcomes both directly and indirectly. This is reinforced by our finding of a significant productivity increase due to the program, mostly as a result of increased income rather than efficiency in water use.
Labor supply and wage effects
Labor market outcomes available from the survey are, for every household member, the number of days spent in salaried employment and wages received in casual work or self-employment in farm-and nonfarm sectors. The latter includes detail on the number of days devoted to crop cultivation by male and female family members and hired workers at the pre-harvest (i.e., land preparation, sowing/transplanting, weeding) and harvest stage. 16 These allow us to assess MNREGS impacts on three sets of outcomes, namely (i) casual wages in agricultural and non-agriculture; (ii) changes in labor supply to self-employment or casual work in different sectors; and (iii) for farmers use of family and hired labor across different seasons.
We explore heterogeneity across males and females and by land ownership. The survey provides evidence on total value of output, use of purchased inputs and machinery or irrigation, and number or type -high value vs. paddy and wheat-of crops grown. We use these to test for productivity effects that may have been triggered by program-induced risk-reductions, noting that, as the program targets the poorest groups, direct program effects should be most pronounced for small farmers. Table 4 reports estimated impacts on wages received, overall (panel A) and allowing for heterogeneous program effects by gender (panel B). We find MNREGS-induced wage increases of some 10%, well above what is reported elsewhere. Most of this increase can be attributed to wages in the agricultural sector which are estimated to have increased by 11%, compared to a positive but insignificant coefficient for wages in the non-farm sector. Gender disaggregation suggests that program-induced wage increases affected males and females more or less equally though estimated rates were marginally higher for females who also seem to have experienced a marginally significant increase in non-agricultural wages.
Regressions for labor market participation in table 5 allow us to explore the extent to which wage changes affected labor supply and demand. In the aggregate, we find insignificant impacts on the incidence of agricultural wage work but a significant increase (by 3.4 points) in non-farm casual work including NREGS jobs. There is evidence of a program-induced 5 point increase in on-farm self-employment, either to substitute for lower availability of wage labor or as a result of intensification that may partly be attributed to a greater ability to bear risk by households who, in program areas, can rely on the implicit safety net provided by the program. Allowing heterogeneity of effects by gender (panel B) points towards an increase of labor supply to the agricultural sector by males but a shift away from farm to non-farm employment and to some extent even the salaried sector, by females. Allowing for heterogeneity of program impacts by size of households' land endowment (panel C) suggests that increases in labor supply to the non-farm sector are concentrated among the landless and small or medium sized farmers who are the MNREGS' main target group. While the landless increase supply of labor to the farm as well as the non-farm sector, significant increases in labor supply to agricultural self-employment emerge only for small and to some degree medium farmers, possibly because some MNREGS-investment can be performed on farm. We also find evidence of a reduction of non-farm self-employment and an increase in salaried work by the largest land owners.
To appreciate MNREGS' effects on agricultural labor markets and to assess particularly if concerns about program-induced wage increases having caused labor shortages and prompted premature mechanization are supported by the evidence, we explore data on labor demand and supply. Estimates of program impacts on the number of hired (panel A) and family worker days (panel B) used in agricultural production by the about 3,200 farmers in the sample in table 6 lead to a number of conclusions. First, the program is estimated to have prompted a significant reduction of hired labor use which is estimated to have dropped by 8.4 days (col. 1), mainly due to reduced use of pre-harvest compared to harvest labor (-5 vs. -3 days) . This reduction is driven by a shift from the farm-to the non-farm sector by females. Absence of significant differences by farm size class (panel A1) suggests it affected farms of different sizes equally. Panel B illustrates that lower hired labor demand was more than compensated for by more intensive use of family labor -with point estimates of 18, 11, and 6 for total, male, and female days. Disaggregating by stage in the production cycle suggests that the program did not affect pre-harvest labor demand but led to a significant increase in labor days used for harvesting, with estimates of 12, 7, and 4 for total, males, and females, respectively. While MNREGS led to reduced use of hired labor, this was more than compensated for by higher intensity of family labor, indicating a positive program effect on agricultural labor use overall.
Impacts on agricultural input use and crop or technology choice
To assess potential impacts on productivity and diversification, evidence of MNREGS effects on total output value and use of fertilizer and machinery as well as crop composition and the share of irrigated area 13 is provided in tables 7 and 8, both for the entire sample (panel A) and with heterogeneity by farm size class (panel B). Results with respect to the first set of variables suggest that MNREGS had no significant impact on the value of total or per acre output. At the same time, it is estimated to have led to a marked increase in the use of machinery, with a point estimate of 5.5%. As would be expected with direct effects of MNREGS affecting mainly the poor, such effects were more pronounced among small and medium farmers (estimated coefficients of 8.5% and 9.3%). Increases, of 10% and 6% respectively, of organic and chemical fertilizer by small producers suggests that program-induced alleviation of liquidity may have helped small producers move closer to the optimum level of variable input use although output and yields are not (yet) affected significantly. We also note that, in addition to irrigation-related spending, which increased by some 8% overall due to the program, MNREGS is estimated to have led to an increase in the share of cultivated area irrigated by some 6% overall and by 10% among small farmers. (table 9 , col. 1), suggests little effect on agricultural productivity overall, consistent with the negligible output effect obtained earlier, although we cannot reject the hypothesis of a small and marginally significant (a point estimate of 12% significant at 10%) positive impact on the smallest farmers (col. 2).
Things changes if, for villages with information on the amount of MNREGS-related work, we include the number of days of employment generated by the program as an indicator of the intensity of program implementation. In this case, the estimated coefficient on the elasticity of productivity with respect to MNREGS employment is 0.071 and highly significant for the panel and 0.104 for the cross section.
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Compared to the highly significant estimated coefficients on total MNREGS labor time, including time on irrigation-related work only (col. 7 and 8 for panel and the cross-section, respectively), yields insignificant, though positive coefficients. This suggests that, for our sample and study period, the main channel FOR MNREGS to affect agricultural production in the short term was not by helping to construct irrigation infrastructure but by transferring resources and reducing risk.
Conclusion and implications
This paper was motivated by limited evidence on MNREGS effects on agriculture, including concerns about the program actually having had undesirable effects. Using unique data and a robust method to assess shortterm program impacts on rural wages, labor demand, and agricultural production structures, we find that, in the short term, MNREGS led to a marked increase of agricultural wages, higher levels of non-farm casual work, and on-farm self-employment and program-induced reductions in casual agricultural labor demand more than outweighed by more intensive use of family labor. MNREGS led to more intensive use of irrigation and greater diversification of crop portfolios, especially by small farmers, to include more risky crops beyond rice and wheat. In 8 states for which such data are available, the intensity of treatment (i.e.
the amount of MNREGS labor days) is estimated to have increased productivity with an elasticity of 0.07 to 0.10, largely by alleviating liquidity constraints and improving access to insurance.
The failure to find impacts from time spent on program-constructed irrigation infrastructure suggests that improving the quality of such works might be one way to quickly improve program effectiveness. Exploring the extent to which productivity effects vary with implementation quality would be of great interest to help ensure MNREGS delivers on its potential to not only provide a safety net and to improve the productive capacity and welfare of rural areas. Beyond this, long-term effects will differ from those ascertained here for a variety of reasons, most importantly the scope for changes in labor demand due to mechanization.
More rigorous exploration of these issues will be of relevance well beyond India. Note: Irrigation related days are those relating to work related to irrigation facilities (including micro and minor irrigation works); renovation of traditional water bodies (including de-silting of tanks); water conservation and water harvesting (digging/maintenance of ponds, watersheds, etc.); and drainage works (cleaning and digging of new main and field drains). Works not included were those for drought proofing (including afforestation and tree plantation); land development/improvement activities; flood control or protection; rural connectivity (all-weather access); and building/maintenance of school buildings or community centers. level. *** p<0.01, ** p<0.05, * p<0.1. The eight states for which employment data are available are Andhra Pradesh, Bihar, Chattisgarh, Haryana, Madhya Pradesh, Maharashtra, Rajasthan, and Tamil Nadu. As explained in the text, the relevant MNREGS variable in cols 1 and 2 is a MNREGS dummy while in cols. 3-6, it is the number of days of work provided under MNREGS in the village since the program was put in place. Outcome variable is log of agricultural output in all colomns.
